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Abstract - Re-examination of the holotypes of the earliest Cambrian molluscs 
Yangtzemerisma rarum Yu, 1984 and Merismoconcha multisegmentata Yu, 
1979, revealed some new structures such as soft-bodied organs and the 
number and position of the dorsoventral locomotive muscle scars. This new 
information is added to previous knowledge of the form of the shell, the 
elongate-ovate aperture, the growth lines and reticulate sculpture. Together 
indicate that the Merismoconchia differs from all other classes of the Phylum 
Mollusca, consistent with their status as an independent molluscan class. 

Key words: Mollusca, Merismoconchia, Yangtzemerisma, soft-bodied organs, 
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INTRODUCTION 
At present, the Merismoconchia is a small group 

of genera and species best known from the earliest 

Cambrian of China (Yu 1979, 1984a, 1984b, 1987b). 

However, they also occur in the Lower Cambrian 

'4 lerault" limestone of Montague Noire, France 

(Kerber, 1988) and also perhaps in the Lower 

Cambrian Atdabanian Stage of the Kuznetsk 

Alatau, Siberia (Aksarina in Pospelov et ai, 1995) 

and the Lower Cambrian Tommotian Stage of 

western Mongolia (Zhegallo, in Esakova and 

Zbegallo 1996) (Figure 1). 

Although there is no living example that might 

help to confirm their position in the Phylum 

Mollusca, it is contended that merismoconchs 

exhibit some fundamental molluscan features, such 

as a single bilaterally symmetrical shell, one of the 

basic features of the phylum (Yochelson, 2000). The 

shell is elongate-ovate or spoon-shaped. The dorsal 

side of the internal mould is divided by anterior 

and posterior transverse interior shell costae into 

three unequal parts. The anterior part slightly 

protrudes to the adapicul margin of the aperture, 

known as the rostrate segment. The second part is 

bordered by anterior and posterior intersegmental 

costae and is designated as the second segment, 

while the remaining posterior part is interpreted as 

the body segment. The transverse costae between 

the rostrate and second segments is named the 

anterior intersegmental furrow, whereas that 

between the second and the body segments is called 

the posterior intersegmental furrow. In some cases, 

both anterior and posterior intersegmental furrows 

extend laterally and converge gradually with each 

other to reach the anterior margin of the both left 

and right sides, forming a joint furrow, termed 

convergent furrow (Figures 2, 3). 

So far as I am aware, most species of merism¬ 

oconchs are preserved as internal moulds. 

Numerous traces of the growth lines, concentric 

ridges and radial ridges or lines can be seen on the 

internal moulds (Figures 4A, D; 5A, C, D, G, K, L), 

but specimens retaining external ornament are 

extraordinarily rare. Only one specimen is known 

to bear such sculpture. It was collected from the 

Huangshandong Member of the Tongving 

Formation at Huangshandong in Yichang, Hubei 

(NIGP 65025). As in other molluscan classes, the 

surface of the para type of Yangtzemerisma rarum 

Yu, 1984 is ornamented with fine growth lines and 

prominent concentric ridges, crossed by sharply 

radial ridges to form the reticulate sculpture, as 

shown in Figure 51 LJ. In Merismoconcha? sp. of 

Kerber (1988) the rostrate and second segments also 

show the presence of growth lines and a reticulate 

sculpture (Kerber 1988, plate 6, figs 6, 7, 8, 10, 12a, 

12b, 15a, 15b). A shell with prominent growth lines 

is one of the basic features of the Mollusca 

(Yochelson 2000). 

The aperture of the shell, also demonstrates 

important molluscan characters. In Merismoconcha 

multisegmentata Yu, 1979, the ventral side of the 
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Figure 1 Sketch map showing the fossil localities. A. Yangtzemerisma rarinn Yu, 1984. Yichang, W. Hubei, China. B. 
Merismoconcha multisegmentata Yu, 1979 Emei, Sichuan, China. C. Minymerisma yunnanense Yu, 1984. 

Xundian, E. Yunnan, China. D. Davidella tommotica Zhegallo, 1996. W. Mongolia. E. Kundatoides perplexus 
Aksarina, 1995. Kuznetsk Alatau, Siberia. F. Merismoconcha ?sp. Kerber, 1988. Montagne Noire, France. 

shell possesses an elongate-ovate aperture, and the 
apertural margin is simple, but slightly expanded 
(Figures 5F, 6G), 

The muscle scars are another indication for the 
position of the Class Merismoconchia. The 

merismoconchs feature well-preserved muscle scars, 
which at present are only expressed on the internal 
mould. Since their body is divided into three 
unequal parts by two transverse, internal costae, their 
muscle scars are situated accordingly in different 
segments of the shell. The muscle scars are found at 
the second and body segments respectively. The 
number and arrangement of the muscle scars on the 
internal mould are similar to other classes of the 
Mollusca, especially the Class Tergomya (or living 
Monoplacophora). For example, Yangtzemerisma 

ranim has an arched, band-like muscle scar, situated 
at the middle part of the second segment (Figures 
4A-H). In Merismoconcha multisegmentata, a pair 
of second segmental muscle scars are large and 
arched, tadpole-like in shape (Figures 3A; 5A, B, D, 
E, G; 6F). Based on the position of the second 
segmental muscle scars, they apparently played an 
important role in controlling the various activities 

inside the oral cavity and other functions. Therefore, 

the second segmental muscle scars may be equivalent 
to the set of radular muscle scars of the Class 
Tergomya. In the body segment of Yangtzemerisma 

rarum, twelve obscure pairs of dorsoventral 
locomotive muscle scars can be observed on both the 
left and right sides of the body segment (Figures 2, 
4A,B). 

Of special interest is the presence of apparent 

soft-bodied organs and soft-bodied tissues in the 
body segment of Yangtzemerisma rarum and 
Merismoconcha multisegmentata from the Lower 
Cambrian of Yangtze Platform, here reported for 
the first time. Generally speaking, soft-bodied 
fossils are usually found in mudstones or shales, 
such as the Lower Cambrian Chengjiang fauna and 

the Middle Cambrian Burgess Shale fauna. In other 
sedimentary environments such preservation is 
extremely rare (Fedonkin and Waggoner 1997). In 
Yangtzemerisma rarum and Merismoconcha 

multisegmentata, the top of the body segment bears 
a pair of glands, which are triangular in shape. 
From their size and location, they are inferred to be 
equivalent to the oesophageal glands of 
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po 1 v p 1 acophora ns (Frefter 1937; Hy man 1967; 

Salvini-Plawen 1985, 1988) or the salivary glands of 

Odontogriphns omahifs Conway-Morris, 1976 

(Caron et al. 2006). A scries of soft tissues along the 

outside of the dorsoventrai locomotive muscle scars 

probably corresponds to the ctendium, nephridium 

or genital glands. Like the modern 

poly pi a coph ora ns A can thopleu rtf s echina tus 

(Barney 1842) and Hanleya hanleyi (Bean, 1844) 

(Fretter 1937; Hyman 1967; Kaas and van Belle 1980; 

Salvini-Plawen 1988) and monoplacophorans 

Neopilina gaialheae Lemche 1957,. Vo in a ewingi 

Clarke and Menzies, 1959, Rokopella oligotropha 

(Rokop, 1972), f.aevipilina hyalina McLean, 1979 

and Micropilina arntzi (Wren and Haiti, 1992) 

(Lemche and Wingstrand 1959; McLean 1979; 

Wings fraud 1985, Salvini-Plawen 1985, 1988; 

Haszprunar and Schaefer 1996; Schaefer and 

Haszprunar 1996; Wren and Gofas 1996), the 

intestine of Yangtzemerisma raruna is located in the 

posterior two-thirds of the body segment, mainly 

on the left side. It shows a number of narrowly 

rounded loops, which may run in a clockwise 

direction. The last loop ends in the rectum, which 

runs near the median line up to the anus (Figures 2, 

4A, B, I). A large gland surrounding the intestine is 

interpreted as a midgut glands. The new 

information provides further evidence that the 

Merismoconchia is an independent class of the 

Phylum Mollusca. 

The specimens examined in this study are lodged 

in the Nanjing Institute of Geology and 

Palaeontology (NIGP), Chinese Academy of 

Sciences, Nanjing, China. 

SYSTEMATIC PALAEONTOLOGY 

Class Merismoconchia Yu, 1983 

Diagnosis 

Molluscs with a single, bilaterally symmetrical 

and metamerical shell. 

Order Merismoconchida Yu, 1979 

Diagnosis 

Shell elongate-ovate, subelliptical, spoon-shaped 

or slightly arched, with external reticulate 

sculpture; interior of shell with two transverse shell 

costae, divided into three unequal parts: rostrate, 

second, and body segments, and having radular and 

dorsoventrai locomotive muscle scars. Aperture 

elongate ovate or subelliptical. 

Superfamily Merisirsoconchioidea Yu, 1979 

Diagnosis 
Same as for the order. 

Family Merismoconchidae Yu, 1979 

Diagnosis 
Shell minute, elongate ovate, spoon-shaped or 

slightly arched, divided internally into rostrate, 

second and body segments by anterior and 

posterior transverse internal costae. Aperture 

elongate ovate. Surface ornamented with growth 

lines and reticulate sculpture and with scars of the 

radular and dorsoventrai locomotive muscles. 

Remarks 
In this family have been included the genera 

Minymerisma Yu, 1984 from the Lower Cambrian 

Zhongvicun Member of Yuhucun Formation in 

eastern Yunnan, Yangtzemerisma Yuf 1984 from the 

Lower Cambrian Fluangshandong Member of 

Tongying Formation in western Hubei and 

Merismoconcha Yu, 1979 from the Lower Cambrian 

M a id i ping Member of Hungchunping Formation in 

Sichuan. In addition, the genera Kundatoides 

Aksarina, 1995 from the Lower Cambrian 

Atdabanian Stage of Kuznetsk Alatau, Siberia and 

Davidelia Zhegallo, 1996 from the Lower Cambrian 

Tommotian Stage of western Mongolia possibly 

should be added, based on general morphological 

features of the material (moulds). 

Subfamily Yangtzemerismatinae Yu, 1987 

Genus Minymerisma Yu, 1984 

Minymerisma Yu, 1984b: 439, 445; Yu, 1987b: 135; 

Bengtson, 1992: 1028; Sepkoski, 2002: 78, 468. 

Type species 
Minymerisma vunnanense Yu, 1984b, by original 

designation, from Lower Cambrian Zhongvicun 

Member of Yuhucun Formation, at Baizai of 

Xundian, eastern Yunnan, China. 

Diagnosis 
Minute, narrowly elongate, spoon-shaped or 

slightly arched. Dorsal side of internal mould divided 

internally into three unequal parts bv anterior and a 

posterior transverse shelly costae: rostrate segment 

short and lenticular, strongly protruding to adapical 

margin of aperture; second segment long and arched, 

while body segment convex, occupying about half 

length of shell. Aperture elongate-ovate. Surface 

covered with concentric rugae, radial striae and 

growth lines. Other internal structures including 

muscle scars unknown. 

Remarks 
In dorsal view, this genus resembles 

Yangtzemerisma Yu, 1984, but differs from the 

latter in the narrower dorsal side, the longer and 

more arched second segment and in the shorter 
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body segment. This genus also resembles 
Merismoconcha Yu, 1979 in some aspects, but can 
be easily distinguished from Merismoconcha by the 
more arched second segment, the shorter body 

segment and by the different position of the 
convergent furrow. 

Minymerisma yunnanense Yu, 1984 

Figures 3B, 5 K-L, 6 C 

Minymerisma yunnanense Yu, 1984b: 439, 445; plate 
II, figures 1-2, text-figure 6; Yu, 1987b: 136, plate 

21, figures 1-3, text-figure 45; Yu, 1990: 158, 
plate 5, figures 9-10. 

Material examined 

Holotype 

NIGP 65026, collection of the Nanjing Institute of 
Geology and Palaeontology, Chinese Academy of 
Sciences. Collected by the author and his colleagues 
in 1980 from the Lower Cambrian Zhongyicun 
Member of the Yuhucun Formation, at Baizai of 
Xundian, eastern Yunnan. 

> rostrate segment 

> second segment 

> body segment 

Figure 2 Yangtzemerisma rarum Yu, 1984, NIGP 65022. Dorsal view, x 90, showing muscle scars and soft-bodied 
organs. Abbreviation: A-L, dorsoventral locomotive muscle scars; a, anus; g, ctendium (?); gg, genital gland 
(?); i, intestine: mg, midgut gland; ne, nephridium (?); oe, oesophagus; r, rectum; sg, salivary glands (?). 
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Para type 

NICiP 65027, from the same locality and horizon 

as the holotype. 

Description 

Minute, slightly arched, spoon-shaped; dorsal 

side arched and narrowly rounded, abruptly 

sloping to aba pi cal margin of aperture. Rostrate 

segment short and lenticular in. lateral view, 

occupying about one-tenth shell length, strongly 

protruded forward to ad a pical margin, with an 

obtusely rounded apex. Second segment long and 

strongly arched, occupying about one-third length 

of shell, maximum height near posterior 

intersegment a I furrow. Body segment longer and 

wider than other segments, slopes steeply toward 

posterior end. Anterior intersegmental furrow fine 

and shallow, starting from dorsal side, extending 

nearly straight for about two-thirds total height of 

lateral side and then curved slightly forward to 

ventral side. Posterior intersegmental furrow wide 

and concave, sloping towards anterior end and 

convergent with anterior one on upper part of the 

adapical margin of aperture. Aperture elongate- 

ovate. 

Surface covered with numerous concentric rugae, 

which are twelve in number on the second segment 

and up to sixteen on body segment, crossed by 

radial rugae to form a reticulate sculpture, as shown 

in figure 5 K. Interspaces between concentric rugae 

covered with fine growth lines running parallel to 

the concentric rugae on left and right sides. Internal 

structures and muscle scars unknown. The holotype 

is 0.80 mm long, 0.48 mm high and 0.30 mm wide. 

Occurrence 
Zhongvicun Member of the Lower Cambrian 

Yuhucun Formation at Baizai of Xundian, eastern 

Yunnan. China. 

Genus Yangtzemerisma Yu, 1984 

Yangtzemerisma Yu, 1983: 1572; Yu, 1984a: 21; Yu, 

1984b: 444; Yu, 1985: 401; Yu, 1987b: 132; 

Bengtson, 1992: 1028; Sepkoski, 2002: 78, 554. 

Type species 

Yangtzemerisma tarum Yu, 1984: 444, by original 

designation; from Lower Cambrian Huang- 

shandong Member of 1 ongoing Formation, at 

Huangshandong of Yichang, western Hubei, China. 

Emended diagnosis 

Shell minute, elongate-ovate, spoon-shaped. 

Interior of shell with anterior and posterior 

transverse shelly costae, dividing dorsal side into 

three unequal segments: rostrate segment slightly 

protruded to adapical margin of aperture; second 

segment wide and rather arched, with a band-like 

muscle scar; body segment longer, broadly oval 

with twelve pairs of symmetrically arranged, 

metameric dor^oventral locomotive muscle scars. A 

rather wide and concave, median dorsal furrow is 

in centre of body segment together with some 

transverse, obliquely curved ridges on each side of 

median dorsal furrow. Aperture elongate-ovate. 

Surface covered with growth lines and reticulate 

sculpture. 

Remarks 

In the general form of the shell and concentric 

ridges, this genus is most closely related to 

Merismoconcha Yu, 1979. However, there are 

obvious differences between them: 1) In Yang¬ 

tzemerisma, the second segment is more convex 

and longer, occupying about one-ninth the length 

of the shell, and with an arched, band-like muscle 

scar, while in Merismoconcha, the second segment 

is notably narrow and concave, occupying about 

one-twentieth the length of the shell and with a pair 

Figure 3 A. Merismoconcha multisegmcntata Yu, right lateral view, x <56. B. Minymcrisma vunnancnse Yu, 1984, left 
lateral view, x 104. 
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of tadpole-like muscle scars. 2) In Yangtzemerisma, 

the body segment is broadly oval, occupying about 

two-thirds the length of the shell, but in 

Merismoconcha, the body segment is elongate-oval, 

occupying nine-tenths the length of the shell. 3) In 

Yangtzemerisma, the surface is covered with 

strongly reticulate sculpture, whereas, the reticulate 

sculpture in Mcrismoconcha is finer. 

In its tripartite shell and metameric muscle scars 

of the body segment, Yangtzemerisma is also 

similar to Kundatoides Aksarina, 1995 (Aksarina in 

Pospelov et al, 1995) from the Lower Cambrian 

Atdabanian Stage of Kuznetsk Alatau, Siberia. 

However, great differences between 

Yangtzemerisma and Kundatoides exist: 1) In 

Yangtzemerisma, the rostrate segment is very long 

and gradually tapering anterior, whereas in 

Kundatoides, the proarea is small and short. 2) In 

Yangtzemerismai, the second segment is broadly 

convex and has a raised band-like muscle scar, 

while in Kundatoides, the median part features a 

pair of rounded lobes. 3) In Yangtzemerisma, the 

body segment is broadly oval and has twelve pairs 

of locomotive muscle scars and a rather wide 

median dorsal furrow. In Kundatoides, the body 

part features a sharply median dorsal furrow and 

transverse ridges. The median dorsal furrow 

slightly widens towards the abapical margin and 

divides the body part into two nearly symmetrical 

parts. The transverse ridges are disposed on the 

each side of the median dorsal furrow and between 

the ridges there are more than four pairs of 

metameric, transverse-oval muscle (?) scars. 

Yangtzemerisma rarum Yu, 1984 

Figures 2, 4A-1, 511-J, 6A 

Yangtzemerisma rarum Yu, 1984a: 32, plate II, 

figures 1-2; Yu, 1984b: 444, plate I, figures 1-10, 

plate II, figures 3-8; text-figures la,b, 2b; Yu, 

1987a: 53, plate 2, figures 1-4; Yu, 1987b: 133, 

plate 19, figures 1-11, plate 20 figures 1-5, text- 

figure 17, 18b; Yu, 1988: 1555, plate 1, figure 3-5; 

Yu, 1989: 237, figure lc-d; Yu, 1990: 143, plate 5, 

figures 1-6; Yu, 1996a: 433; 2005: 773. 

Yangtzemerisma? canceilata Yu, 1984b: 445, plate II,  

figures 6-8; Yu, 1987b: 134, plate 21, figures 4-6. 

Material examined 

Holotype 

NIGP 65022, collection of the Nanjing Institute of 

Geology and Palaeontology, Chinese Academy of 

Sciences. Collected by the author and his colleagues 

in 1980 from the Lower Cambrian Huangshandong 

Member of the Tongying Format iom, 

Huangshandong of Yichang, western Hubei, China. 

Para type 

NIGP 65023-65025, from the same locality and 

horizon as the holotype. 

Description 
Holotype is a well-preserved internal mould. It is 

minute, spoon-shaped, narrowly elongate in apical 

view, much longer than wide, with a narrow 

adapicat margin and a broadly rounded abapical 

margin. Dorsal side broadly rounded, maximum 

height about one-third distance from posterior 

intersegmental furrow to abapical margin, then 

gradually sloping to posterior end; divided by two 

internal shell costae into three unequal parts: 

rostrate segment short, gently convex, lateral sides 

straight and slowly tapering toward anterior end. 

Second segment short and rather convex, occupying 

about one-ninth length of shell, and defined by 

anterior and posterior intersegmental furrows. 

Anterior intersegmental furrow is a fine and 

shallow arc, curved, and sloping, and reaching to 

anterolateral margin of shell; posterior 

intersegmental furrow wider and deeper than 

anterior, central portion of arc curved and parallel 

to anterior portion, then spreading gradually, 

sloping and bending forward to form a 

semicircular, narrowly marginal edge, before 

gradually sloping and reaching toward 

anterolateral margin. Body segment large and 

elongate, more than two-thirds length of shell, 

widely rounded, laterally broadly arched, gradually 

sloping to posterior end. Posterior margin broadly 

rounded. A rather wide and concave median dorsal 

furrow in centre of body segment occupies about 

one-sixth width of dorsum, starting at about 0.03 

mm from posterior intersegmental furrow and 

extending to posterior end, and with a number of 

transverse, obliquely curved ridges on each side of 

Figure 4 A-I. Yangtzemerisma rarum Yu, 1984. A. dorsal view, x 50. R. dorsal view, showing muscle scars, intestine 

and other soft-bodied organs and tissues, x 90. C. dorsal view, showing radular muscle scar, x 60. D. right 

lateral view, showing anterior and posterior intersegmental furrows, x 45. E. Detail of radular muscle scar, x 
100, F, dorsal view, showing soft-bodied tissues, x 37.5. G. dorsal view, showing transverse, obliquely curved 
ridges on each side of the median dorsal furrow, x 25, Holotype NIGP 65022. H. dorsal view of an incomplete 
specimen, showing traces of radular muscle scar, x 40. NIGP 65024. 1. dorsal view, showing intestine (white 

arrow), dorsoventral locomotive muscle scars and other structures, x 130. NIGP 65023. Lower Cambrian 
Fluangshandong member of fongving Formation, Huangshandong of Yi  clung. W Hubei. 
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median dorsal furrow, which on left side are clearer 

than on right side. 

Muscle scar in second segment corresponds large, 

simple, raised and band-like, situated in the middle 

part of second segment. Central portion of raised 

band-like muscle scar rather arched, with both sides 

gently convex, sloping toward lateral margins 

(Figures 4 A-G). In some specimens, arched band¬ 

like radii la r muscle scar is not well-preserved, but 

traces or striae can be observed (Yu, 1987b, pi. 19, 

figures 8-11; pi. 20, figures 1, 2, 4; Figure 411). Body 

segment with twelve pairs of met a me ric 

dorsoventral locomotive muscle scars symmetrically 

arranged on both sides of median dorsal furrow near 

lateral margins. A pair of dorsoventral locomotive 

muscle scars subcircular, located at about one-sixth 

of body segment length from posterior 

intersegmental furrow. Morphological feature of B-I 

pairs of scars are similar to A pair. Pairs B-D of scars 

are situated at upper part of mid-length of body 

segment. E pair is located at mid-length of segment. 

Pairs F-l of the scars situated in posterior of body 

segment (Figures 2, 4 A, B, F, G). 

On top of dorsoventral locomotive muscle scars 

there is a pair of soft tissues, subtriangular in shape, 

consisting of many microspherical glandules. This 

is tentatively interpreted as the salivary gland. 

Intestine makes several narrowly rounded loops 

and is situated at posterior two-thirds of body 

segment, mainly on left side, and which may run in 

a clockwise direction. Last loop ends in rectum, 

which runs near median line up to anus (Yu, 1987b, 

ph 20, figure 1; Figures 2, 4A, B, I). Large "glands" 

surrounding the intestine are interpreted as midgut 

glands. A series of impressions of soft tissues along 

the outside of the dorsoventral locomotive muscle 

scars probably represent the etendium, nephridium 

or genital gland. 

Figure 5 H-J shows a partly preserved specimen 

with delicate ornament. The shell is rather thick, 

narrowly elongate, spoon-shaped, divided into 

three unequal segments. Dorsal side broadly 

rounded, gradually sloping to anterior and 

posterior ends respectively. Surface ornamented by 

equally spaced concentric ridges, radial ridges and 

growth lines. Concentric ridges prominent and 

strong, crossed by thick radial ridges to form a 

reticulate sculpture, growth lines fine as shown in 

Figure 5 11 1. 

Measurements (in mm) 

NIGF 65022: length 1.50; height 0.55; width 0.80 

NIGP 65023: length L00; height 0.50; width 0.70 

NIGP 65024: length 0.90; height 0.55; width 0.40 

NIGP 65025: length 2.40; height 1.25; width 0.90 

Occurrence 

Huangshandong Member of the Lower Cambrian 

Tongying Formation, at Huangshandong of 

Yichang, western Hubei, China. 

Subfamily Merismoconchinae Yu, 1987 

Genus Merismoconcha Yu, 1979 

Merismoconcha, Yu 1979: 257, 266; He in Yin e/ a/., 

1980: 158; Yu, 1983: 1572; Yu, 1984a: 27; Yu, 

1984b: 440, 445; Yu, 1.987b: 137; Kerher, 1988: 

168; Peel, 1991: 46; Bengtson, 1992: 1028; 

Sepkoski, 2002: 78, 465. 

Type species 

Merismoconcha muitisegmentata Yu, 1979, by 

original designation; from Lower Cambrian 

Maidiping Member of the Hungchunping 

Formation, at Gaoqiao of Emei, Sichuan, China. 

Diagnosis 

Minute, narrowly elongate, spoon-shaped. Dorsal 

side of internal mould divided into three unequal 

parts bv two transverse costae: rostrate segment 

short, slightly protruded to adapical margin of 

aperture; second segment narrow and slightly 

concave, lenticular in dorsal view, gently restricted 

laterally; body segment elongate-ovate. Surface 

ornamented with concentric rugae, radial ridges or 

lines and growth lines. Second segment bears pair 

of radular muscle scars. Dorsoventral locomotive 

muscle scars not known in detail. Aperture 

elongate-ovate. 

Figure 5 A-G. Merismoconcha muitisegmentata Yu, 1979. A. dorsal view, showing radular muscle scars and 

sculptures, x 33. B. Detail of radular muscle scars and salivary glands?, x 65. C. Detail of growth lines and 

reticulate sculptures, x 139. D. right lateral view, showing the concentric rugae, x 24. F.. right lateral view, 
showing anterior and posterior intersegmental furrows and convergent furrow, \ 50. P.. apertural view, 

showing shape of the aperture, x 25. G. left lateral view, x 21. flolotvpe NIGP 54465. bower Cambrian 

Maidiping Member of 1 lungchuping Formaion, Gaoqiao of Frnei, Sichuan. H.J. Yangtzemerisnw rarum Yu, 

1984. H. dorsal view, showing the growth lines and reticulate sculptures x 30. F Detail of the growth lines 

and reticulate sculptures, x 75. J. left lateral view, x 33. para type NIGP 65025. Power Cambrian 
1fuangshandong Member of Tongying Formation, Huangshandong ot Yichang, W. Hubei. K.!.Min\ mensnia 
vunnanense Yu, 1984. K. left lateral view, showing anterior and posterior intersegmental furrows and 
convergent furrow, growth lines, and reticulate sculpture, x 90. I. dorsal view, showing concentric rugae, x 
III},  Power Cambrian Zhongvicun Member of Yuhucun Formation, Bai/ai of Xundian. 1. Yunnan. 
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Remarks 

In lateral view, this genus appears to closely 
resemble Yangtzemerisma Yu, 1984. However, it 
differs in its more concave and narrower second 
segment, and in having a pair of radular muscle 

scars. 

Merismoconcha multisegmentata Yu, 1979 

Figures 3A, 5A-G, 6F-G 

Merismoconcha multisegmentata Yu, 1979: 258, 266, 
plate IV, figures 1-5, text-figure 8; He in Yin et 
ah, 1980: 158, plate 13, figures 21-23; plate 14, 
figures 4, 5. non plate 13, figures 13-15; Yu, 
1984a: 32, plate I, figures 10-12; Yu, 1984b: 440, 
445, plate III,  figures 1-6; Yu, 1987a: 53, plate 2, 
figures 5-8; Yu, 1987b: 138, plate 22, figures 1-6; 
text-figure 18a; Kerber, 1988:168; Yu, 1988:1555; 
Yu, 1989: 237; Yu, 1990: 143, plate 5, figures 11- 

14; Yu, 1993: 236, text-figure 16a; Yu, 2005: 773. 

Material examined 

Holotype 

NIGP 54465, collection of the Nanjing Institute of 

Geology and Palaeontology, Chinese Academy of 
Sciences. Collected by the author and his colleagues 
in 1977 from the Lower Cambrian Maidiping 
Member of the Hungchunping Formation, at 

Gaoqiao of Emei, Sichuan, China. 

Description 
Minute, 2.20 mm length, 0.70 mm high, 1.00 

mm wide, and 1.80 mm apertural length; 

narrowly elongate, spoon-shaped. Dorsal side 
convexly rounded, divided into three unequal 
segments by anterior and posterior internal shell 
costae: rostrate segment short, subtriangular in 
shape, strongly protruding forward to adapical 
margin of aperture; second segment narrower 

than rostrate and body segments, occupying 
about one-twentieth length of shell, lenticular, 
slightly concave, gently restricted laterally and 
bordered by anterior and posterior 
intersegmental furrows. Anterior and posterior 
intersegmental furrows spread laterally and 

converge in middle part of lateral parts, and 
have a convergent furrow gradually sloping 
toward anterior margin of aperture; body 

segment elongate-ovate, occupying more than 
nine-tenths length of shell. 

Surface covered with concentric rugae, radial 
lines and growth lines. Concentric rugae not 

prominent, with about fifteen on the body segment; 
radial lines obscure, but with reticulate sculpture 
visible on posterior part of body segment (Figure 5 

A, C). 
Paired radular muscle scars large and simple, 

situated in middle part of second segment, 
occupying almost entire lenticular area. Muscle 

scars rather arched, tadpole-like, convexly 
rounded in central portion, then gradually 
sloping to both sides. In the body segment, there 
is a pair of supposed salivary glands on top of 
body segment as in Yangtzemerisma. Behind the 
supposed salivary glands is a pair of muscle 

scars (?), which is subelliptical in shape (Figure 
5B). 

Figure 6 Diagram illustrating close similarities among the Lower Cambrian merismoconchids. A.Yangtzemerisma 
rarum Yu, 1984, x 23, NIGP 65022. Lower Cambrian Huangshandong Member of Tongying Formation, 

Huangshandong of Yichang, W. Hubei. B. Kundatoides perplexus Aksarina, 1995, x 7. Lower Cambrian 
Atdabanian Stage of Kuznetsk Alatau, Siberia (after Aksarina in Pospelov et al., 1995). C. Minymerisma 

yurmanense Yu, 1984, x 45. NIGP 65026. Lower Cambrian Zhongyicun Member of Yuhucun Formation, Baizai 
of Xundian, E. Yunnan. D. Davidella tommotica Zhegallo, 1996, x 37. Lower Cambrian Tommotian Stage of W. 

Mongolia (after Zhegallo in Esakova and Zhegallo, 1996). E. Merismoconcha? sp. Kerber, x 14. Lower 
Cambrian "Herault" limestone, Montagne Noire, France (after Kerber, 1988). F-G. Merismoconcha 
multisegmentata Yu, 1979, x 18.5, NIGP 54465. Lower Cambrian Maidiping Member of Hungchuping 

Formation, Gaoqiao of Emei, Sichuan, China. 
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Figure 7 Kundatoides perplexus Aksarina, 1995. 

Apical view, x 11. Lower Cambrian 

Atdabanian Stage of Kuznetsk Alatau, Siberia 
(after Aksarina in Pospelov et al. 1995) 

Aperture elongate ovate in shape, adapical 
margin broadly rounded and slightly reflexed, 
lateral margin broadly arcuate (Figures 5F, 6G). 

Occurrence 

Maidiping Member of the Lower Cambrian 
Hungchunping Formation, at Gaoqiao of Emei, 
Sichuan, China. 

DISCUSSION 

During the last two decades, new 
merismoconchian material has been reported from 
the Lower Cambrian of Siberia and western 

Mongolia. Kundatoides perplexus Aksarina, 1995 is 
a strange fossil from the Lower Cambrian 

Atdabanian Stage of the Kiya River in the Kuznetsk 
Alatau, Siberia (Aksarina, in Pospelov et al. 1995). 
This species, known only from the holotype, was 
originally described as a tripartite organism 
consisting of a proarea, a median, and a body part. 
The proarea part protrudes forward. The median 
part with a pair of rounded lobes shows the top 
portion slightly projecting. A longitudinal, median, 
dorsal furrow divides the body part into two nearly 
symmetric parts, with some transverse ridges on 
each side of the median furrow; between the ridges 
there are more than four pairs of probable 

metameric oval muscle scars (Aksarina in Pospelov 
et al. 1995: 221, plate VI, figures 4-7; Figures 6B, 7 

herein). Aksarina placed this oval mould into 

phylum, class and family unidentified, but she 
regarded it as resembling both trilobite and 
stenothecoid remains. However, the trilobite body 
is divided into three longitudinal segments, a 
central axis and two pleural regions, and three 

transverse segments: the cephalon, the thorax and 
the pygidium. The mould of Kundatoides perplexus 
is divided transversely into three parts, but no 
evidence could be found to subdivide the species 
into three longitudinal segments. In Kundatoides 
perplexus, only the body part is divided into two 
nearly symmetrical portions, and with more than 
four pairs of metameric transverse oval muscle (?) 
scars, in itself is enough to preclude inclusion of 
Kundatoides within the trilobites. In addition, there 
are several other characteristics, including the main 
morphological features of the cephalon, e.g., the 
glabella, the eye lobes and the suture lines, which 
are highly uncertain in Kundatoides perplexus. 

Stenothecoids are characterized by an asymmetric 
inequivalved, bivalved shell (Yochelson 1968, 1969, 
2000; Aksarina and Pelman 1978; Koneva 1979; Yu 
1996b). The mould of Kundatoides may represent a 
single shell because there are no morphological 
features to indicate that this fossil was ever 
bivalved. Furthermore, in some internal moulds of 
stenothecoids, the whole valve is divided into two 
asymmetric parts by a furrow (Aksarina 1968; 
Aksarina and Pelman 1978), while in Kundatoides, 
only the body part of the internal mould is divided 
into two nearly symmetric parts by a median dorsal 
furrow. 

The observation that the mould of Kundatoides is 
divided into three unequal parts by two shell 
internal costae and with metameric pairs of muscle 
scars in the body part, lead the author to suggest 
that Kundatoides should be assigned to the 
Mollusca, as a possible merismoconch rather than 
to the trilobites or stenothecoids. 

B C 
Figure 8 A-C. Davidella tommotica Zhegallo, 1996.A. 

dorsal view, x 33. Holotype Cat. no. 3302/ 

1593. B. right lateral view, x 30. C. Detail of 
anterior (white arrow) and posterior 
intersegmental furrows, x 130. Cat. no. 3302/ 
1592. Lower Cambrian Tommotian Stage of 
W. Mongolia (after Zhegallo in Esakova and 
Zhegallo 1996). 
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Figure 9 A-D, Merismoconcha? sp. Kerber, 1988. A. 
dorsal view, x 21. B. lateral view, showing the 
anterior (white arrow) and posterior 
intersegmental furrows, x 20. Cat. no. UB114. 
C. dorsal view, x 26. D. lateral view, showing 
the anterior (white arrow) and posterior 
intersegmental furrows, x 26. Cat. no. UB110. 
Lower Cambrian "Herault" Limestone of 
Montagne Noire, France (after Kerber 1988). 

Davidella, another interesting fossil, was erected 

by Zhegallo (1996) based on material from the 
Lower Cambrian Tommotian Stage of western 

Mongolia, with Davidella tommotica Zhegallo, 1996 
as its type species. It was assigned to the family 
Enigmaconidae MacKinnon, 1985 of the Class 
Helcionelloida Peel, 1991. The generic diagnosis 
given (Zhegallo, in Esakova and Zhegallo 1996:174) 
is as follows: "Tiny, low cap-shaped. Apex 
protruded to the apertural margin, with a good 

obliquely transverse pegma, which situated behind 
the apex and divided the dorsal side into two 
unequal parts. Aperture oval and simple. Some 
rugae can be seen". She further wrote (Zhegallo 
1996: 174): "This genus differs from the 
Enigmaconus MacKinnon, 1985 in the more low 

and broad shell and in the different portion of the 
pegma, which is nearer to the apex". 

Enigmaconus was erected by MacKinnon from a 
Middle Cambrian limestone lens of New Zealand 
in 1985, with Enigmaconus parvus MacKinnon, 
1985 as its type species. Enigmaconus is charac¬ 
terized by a relatively broad, cone-shaped shell and 
with a well-developed transverse plate or pegma, 
dividing the shell into two unequal cavities. Its 
aperture is elongate-ovate. It is clear that in the 
overall shell features, apart from the distinctive 

shape of the shell, Enigmaconus has a pegma-like 
structure, whereas in Davidella the dorsal side of 
the internal mould bears two furrows, the anterior 
one thinner and more obscure than the posterior 

one (as shown on plate XXIII,  figure 5a, b by 
Zhegallo, in Esakova and Zhegallo 1996) (Figures 

8B, C). 
Thus, Davidella is quite different in 

morphological features from Enigmaconus 
MacKinnon, but closely related to Merismoconcha 
sp., which was described by Kerber (1988) from the 
Lower Cambrian "Herault" Limestone of southern 

France. Kerber showed many photographs of 
Merismoconcha sp.. Among them, some complete 
specimens show two furrows (Kerber, 1988: 168, 

plate 6, figures 5a, b, 9a, b; Figures 6E, 9A-D), rather 
than one furrow as described by Kerber. 

On the other hand, "Merismoconcha sp." of 
Kerber (1988) is somewhat similar to 
Merismoconcha multisegmentata, the type species 
of genus Merismoconcha. However, there are 

obviously differences between Kerber's Merism¬ 
oconcha sp. and Merismoconcha multisegmentata 

by Yu (1979): 1) in Merismoconcha sp., the rostrate 

segment is very short and bluntly rounded, whereas 
in Merismoconcha multisegmentata, the rostrate 
segment is subtriangular in shape, strongly 

protruding forward to the anterior margin of the 
aperture; 2) in Merismoconcha sp., the second 
segment is convexly rounded and steeply sloping 
forward, whereas in Merismoconcha multiseg¬ 

mentata, the second segment is narrow, slightly 
concave and has a pair of radular muscle scars, 
which is large and simple, tadpole-like in shape 

(Figures 5A, B, D, E, G); 3) in Merismoconcha sp., 
the posterior intersegmental furrow is wide and 

deep, the central portion of the arc is curved, 
spreading gradually, sloping and bending forward 
to form a semicircular, narrowly marginal edge, 

then gradually sloping and reaching toward the 
anterolateral margin (Kerber, 1988, plate 6, figures 
9a, b), but in Merismoconcha multisegmentata, the 
second segment is defined by fine, anterior and 
posterior intersegmental furrows, which converge 
in the middle part of both the left and right sides 
and with a convergent furrow, which gradually 
slopes toward the anterior margin of the aperture. 
From the above comparison, Merismoconcha 

multisegmentata is distinctly different from 
Merismoconcha sp. of Kerber, and Kerber's 
Merismoconcha sp. should be referred to another 

genus. 
As previously noted (Yu 1984a, 1984b, 1987b, 

1990), the general characters of the merismoconchs 
suggest a closer relationship to the classes 
Polyplacophora and Tergomya (or living 
Monoplacophora) than to other molluscs. They are 
also easily distinguished from shells of the 
superfamily Helcionelloidea, which was assigned to 
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the Class Gastropoda by Kerber in 1988. Essentially, 

the Helcionelloidea are untorted molluscs (Peel 

1991), which are strikingly different from the tor tod 

Gastropoda. The Helcionelloidea comprise a 

diversity of low to moderately cyrtoconic shells, 

unlike the merismoconchs' single, metamerie shell, 

with two internal shell costae, that divide the body- 

cavity into three unequal segments. 

With their single, bilaterally symmetrical shell, 

the merismoconchs are unlike those of the genus 

Halkieria Poulsen, 1967 (Runnegar, 1996), the shells 

which are very complex as shown by the generic 

diagnosis given by Conway Morris and Peel (1995): 

"Siculates form imbricating rows, each consisting of 

a fan-like array, apparently arising from a lobe. 

Imbricated cultrates flank lateral, anterior and 

posterior regions, increasing in size adaxially. 

Palmates arrayed in elongate rows, imbricating in 

posterior and adaxial direction. Shell convex 

dorsally, prominent growth lines and radial 

ornamentation. Anterior shell subquadrate, 

posterior shell more ovate, less convex and stronger 

radial ornamentation. Internal anatomy includes 

prominent rods beneath dorsal surface, running 

adaxially in an anterior direction, Straight gut, 

possibly with anterior feeding apparatus, sub¬ 

terminal anus." (Conway Morris and Peel 1.995: 

310). 
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